Monoamine oxidase-A inhibitors and dopamine metabolism in rat caudatus: evidence that an increased cytosolic level of dopamine displaces reversible monoamine oxidase-A inhibitors in vivo.
The effects of reversible inhibitors of monoamine oxidase-A (moclobemide, Ro 41-1049, both 20 mg/kg, i.p., and brofaromine, 10 mg/kg, i.p.) on the outflow of dopamine (DA) and its metabolites (3,4-dihydroxyphenylacetic acid and homovanillic acid) as well as of 5-hydroxyindoleacetic acid was investigated by trans-striatal microdialysis in rats. These drugs markedly increased the level of DA in the dialysis fluid by 100% of basal values and concomitantly reduced the output of 3,4-dihydroxy-phenylacetic acid and homovanillic acid by 90%. The presence of tetrodotoxin in the perfusion fluid decreased the basal DA outflow and virtually abolished the rise in DA efflux after moclobemide administration. On the other hand, tetrodotoxin did not counteract the DA outflow induced by Ro 4-1284 (1 mg/kg, i.p.), a tetrabenazine derivative which rapidly releases DA from vesicles and causes a massive increase in the concentration of extravesicular amine. The injection of Ro 4-1284 30 min after moclobemide, brofaromine or Ro 41-1049 induced a 6-fold increase in DA outflow, which was accompanied by a transient increase in 3,4-dihydroxyphenylacetic acid levels. This latter effect was more marked for moclobemide than for the other two reversible inhibitors tested and was not observed in rats given the irreversible inhibitor clorgyline (5 mg/kg, i.p.). These results support the view that a large increase in the concentration of endogenous substrates in the cytosol might displace reversible monoamine oxidase-A inhibitors from the enzyme active sites. Therefore, the microdialysis technique seems to be a reliable in vivo method for assessing the degree of reversibility of monoamine oxidase inhibitors.